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tions of the Weather Bureau, 170 ; West Indian service eta- 
tions, 10 ; cotton region stations, 127 ; corn and wheat region 
stations, 133 ; special river stations, 132 ; special. rainfall 
stations, 48; voluntary observere of the Weather Bureau, 
2,238; Army post hospital reports, 27 ; United States Life- 
Saving Service, 14 ; Southern Pacific Railway Company, 96 ; 
Canadian Meteorological Service, 32 ; Mexican Telegraphic 
Service, 20; Mexican voluntary stations, 7. International 
simultaneous observations are received from a few stations 
and used, together with trugtworthy newspaper extracts and 
special reports. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Mr. Curtis J. Lyons, Meteorolo- 

Mitor : Prof. CLEVELAND ABBE. 

Navy. 
The REWEW is prepared under the general editorial super- 

vision of Prof. Cleveland Abbe. 
Attention is called to the fact that the clocks and self- 

registers a t  regular Weather Bureau stations are all set to 
seventy-fifth meridian or eastern standard time, which is 
exactly five hours behind Greenwich time ; as far as prac- 
ticable, only this standard of time is used in the text of the 
REVIEW, since all Weather Bureau observations are required 
to be taken and recorded by it. The standards used by the 
public in the United States and Canada and by the voluntary 
observers are believed to conform generally to the modern 
international system of standard meridians, one hour apart, 
beginning with Greenwich. Records of miscellaneous phe- 
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INTRODUCTION. 

FORECASTS AND 'WAFWINGS. 
By Prof. E. B. Qmuuom. In charge of Foreoeet Dlvlelon. 

During the last two days of August, 1899, a West Indian 
disturbance of moderate strength moved from the vicinity of 
Dominica and Martinique west-northwest toward the Island 
of Santo Domingo and on the morning of September 1 mas 
apparently central near Port au Prince, Haiti. During Sep- 
tember 1 and 3 the center of this disturbance recurved north- 
ward over Haiti, and moving thence northeastward passed 
near the Bermuda Islands during the 4th. 
On the morning of the 8th a storm of pronounced energy 

appeared east of the Island of St. Kitts, from which position 
it moved northwestward until the loth, when it began to re- 
curve to the northward. During the 11th and 12th the m- 
curve changed to the northwestward and the storm passed 
over the Bermuda Islands during the night of the 12-13th. 
This storm was quite severe over the more eastern islands of 
the Leeward group of the Lesser Antilles during the evening 
and night of the 8th, and also over the Bermuda Islands 
during the night of the 12th. 

The action taken by the Weather Bureau in giving warn- 
ing of the tropical storms above referred to is indicated in 
the more detailed descriptions of the storms which follow. 

The most important storm of the month in the Lake regiou 
occurred on the 24th when wind velocities of 40 to 50 miles 
an hour were reported a t  a number of lake stations. A 
second storm of notable strength crossed the Great Lakes 
during the night of the 37th and the day of the 28th. The 
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advices and warnings issued in connection with these storms 
were ample and timely. 

The first killing frost of theseason occurred in the Dakotas, 
western Minnesota, and Wyoming on the morning of the 28th, 
in Nebraska, northern Kansas, eastern Minnesota, western 
Wisconsin, and Iowa 011 the morning of the 39th, with light 
frost as far south as northern Arkansas, and on the morning 
of the 30th killing frost was reported generally in the Lake 
region and the middle and lower Ohio Valley, heavy frost was 
noted at  Memphis, and light frost in cetitral and eastern parts 
of Tennessee. Ample warnings were issued in conuection 
with the frosts referred to. 

In  the Pacific coast districts the weather of the month was 
not marked by specially notable features. 

F 

THE WEST INDIAN DISTUPBANCE OF AUGUST 29- 
SEPTEMBER 4,1899. 

This disturbance was of moderate strength throughout a 
course which lay from a point east of Guadaloupe to a posi- 
tion south of Santo Domingo from the 39th to the 31st of 
Angust, thelice nortbwest and north over western Haiti, and 
thence northeastward to the vicinity of the Bermuda Islands 
by September 4. Shipping and other interests were advised 
of the approach and character of this disturbance And pre? 

395 



396 MONTHLY WEATHER REVIEW. SEPTEMBER, 1899 

aautions which wer0 justified by reports were recommended. 
Observations taken on the U. S..Transport Kilptrict  on Sep- 
tember 3, when in about latitude north 25O, longitude west 
6 8 O  35’, show that hurricane winds were encountered in that 
position. It appears, therefore, that while the storm pos- 
sessed but moderate inteiisity over the Caribbean Sea, Sauto 
Doniingo, and Haiti it acquired great strength after its re- 
curve northward and iiorthcastanrd over the ocean. 

THE WEST INDIAN HURRICANE OF SEPTEMBER 8-13, 
1899. 

The center of thie hurricane did not reach any of the 
islands of the Weet Indies, and the winds of its west qund- 
rants were severely felt only over the outlying Leeward 
Islands of the Lesser Antilles. 

On September 7 the Ceutral Office of the Weather Bureau 
at  Washington advised its observers in the eastern \’est In- 
dies that conditions were threatening over the Lesser Antilles, 
aud to be alert to take local action if necessary. The niorn- 
ing of the 8th the approach of a severe storm from the east- 
ward of St. Gitts was indicated, and hurricane signals were 
ordered 011 that island, and advisory messages were tele- 
graphed to all other observers in the threatened district. It 
was calculated a t  that time that the hurricane would reach 
only the extreme northeast islands, and subsequent events 
show that this was a correct calculation. At 8t. Kitts the 
wind reached a velocity of 62 miles an hour a t  8:18 p. m. of 
the Sth, and an extreme velocity for one minute of 120 miles 
a n  hour was recorded a t  5:51 p. m. The islands to the east 
and northeast of St. Kitts esperienced correspondingly severe 
winds, a i d  reports from vessels show that the violence of the 
hurricane did not lessen during its subsequent northwest, 
north, and northeast course over the ocean. During the night 
of the 13-13th the hurricane center passed over or very near 
the Bermuda Islands, causing considerable damage in that 
group. 

The following reports are descriptive of the hurricane and 
indicate the character of the action taken by the Weather 
Bureau in issuing warnings of its approach : 

Basseterre, St. Kitts, W. I., W. H. Alexander, Observer, 
Weather Bureau : 

The day preceding the hurricane was marked by considerable haze, 
a red sunset, low barometer, and a clear, smooth sea. The night pre- 
ceding the hurricane a close watch was kept on the weather, and at  5 
a. m., local time, a precautionary warning was issued quickly and 
thoroughly by telephone, and the information was telegraphed to the 
United States Consul at Antigua, which is about 60 miles east from Bt. 
Kitta. At 1 1 4  a. m. an order to hoist the hurricane signal was re- 
ceived from Washington. The storm began at  2:40 p. m., nearly ten 
hours after the first warning was issued, and three hours after the 
actual display of the signals. There was neither thunder nor light- 
ning during the storm. The total rainfall was 3.13 inches, the heaviest 
fall occurring during the first two hours of the storm. The variation8 
in tem~~erature were very slight, and the clouds, though rapid in nio- 
tion, did not present such a confusion and whirling as characterized 
the cloiids during the storm of August 7, 1899. (The niaxinium wind 
velocities are given in a table on another page of this REVIEW). The 
lowest barometer, 29.506, was reached at 5 p. m. on the Sth. 

This hurricane, as compared with that of August 7. was slightly less 
intense, and far less disastrous, owin 110 doubt. to the fact that only 
the strong trees and buildings were %ft, and these were able to suc. 
cessfully resist the attacks of the weaker storm. Otherwise there 
would have been very much the same story to tell. A few small hut8 
were destroyed, rendering about 200 people homeless; two schooners 
with cargoes, total value BP3,000, wrecked; one small boat, valued a1 
1240, wrecked, and cane crop badly damaged. The neighboring islands 
to the east suffered about the same as St. Pitts, except the little island 
of Anguilla, where as many as 200 houses were demolished and SIN 
geople were rendered homeless. The steamship Ctzracaa, of the Red 

Line, met the storm 400 miles north of Porto Rico, and experienced 
ita fury from midnight on Saturday until Monday mornin . I n  ahoul 
the same region the schooner Isaac Nmhn was dismastes and water 
logged on Sunday, the 10th. The crew of this schooner, when rescuec 

)n the 13th hv the steamship Fonhbdb, were standing in water waist 
leep, and had been without food and fresh water forthree days. They 
aeport the occurrence, during the hurricane, of a severe hailstorm, 
asting about half an hour, and producing intense cold. The hailstones 
were very large, and fell with great force. The steamship B’otitnbtlle 
~~coiintered the hurricane at  midnight the l l th ,  in latitude 29’ 20’ N. 
tnd longitude 6 8 O  20’ W. From 3 to 830 a. m. of the 12th the wind 
dew at an estimated velocity of 90 miles per hour, first from east- 
iontheast., then backing to east-northeast, after which, with dimin- 
shed force, it  backed to southwest. Heavy rain fell from 1:30 a. m. 
$0 4:30 a. m. The lowest pressure noted was 38.40 inches. The Ca 
,ain reports the loss of a large quantity of deck cargo and live sto& 
tlso that the storm was intensely severe, and that the escape of the 
ressel from damage was remarkable. 

On the morning of the 9th the following message was sent 
to the central ofice of the Canadian Meteorological Service 
L t  Toronto, through which reports from Bermuda are trans- 
mitted to this Bureau : 

Hurricane central northeast of Porto Bico, mwing northwest, and is 
ikely to pass near Bermuda. 

Similar messages were a t  the same time sent to the New 
York and Philadelphia Maritime Eschanges and to the Press 
Associations. The hurricane reached Bermuda the night of 
the 13th; hence the message nbove quoted gave wariiiug of 
the storm three days in advance of its arrival. 

The following, which shows the violent nature of this hur- 
ricane during its passage over or near the Bermuda Tslnnds, is 
Furnished by the Associated Press : 

Island of Bermuda, September 13.-A hurricane swept over this island 
last night. Many houses were blown down and others were unroofed. 
rhe storm raged during all of last night. NoliveRwerelost, but heavy 
lamage waa done to public and privat’e property, fruit and cedar trees. 
rhe causeway was wrecked and the government house was damaged. 

The weather looked threatening early Tuesday morning, with a fall- 
ing barometer. Thestorm began with4ieavy rain at 2 p. ni.. after which 
there was a sliiht lull for a few hourr. with the wind south-southeast 
and the barometer steadily falling. The wind suddeiily backed to east, 
blowing with cyclonic gusts. From 8 1’. m. to midnight it blew with 
hurricane force and was  at  its worst from 1 a. m. to 1:45 this morning, 
when,afteraInll,the wind changed tothesouthwest, when thepriircipal 
lamage was done. Giant cedars were uprooted. ornamental and fruit 
trees were destroyed, and wharfs were washed into the sea. All com- 
munication with St. Georges was cut off and news from the western end 
D f  the island and the dockyard is not procurable at present. The tele- 
phone and telegraph poles and wires are down, causing a total inter- 
ruption of business. 

There has been considerable damage at  the military camp. The cit 
ball, public gardens and hotels, and several public an11 private dwell  
ings were also damaged, and nunieroris small craft in the harbors were 
wnk or driven ashore. The British steamer Drrarl (katle, Captain Fer- 
ley, from Halifax, September S, for the Windward Islands and Demn- 
rara, was to have left port at  4 p. m. yesterday, but the storm delayed 
her sailing. 

Cedar avenue was practically ruined. many of its trees being pros- 
trated, and others are badly injured. The storm waA the worst known 
here since the hurricane of ISSO ; in fact, many of the inhabitants say 
it exceeded that of ISSO in violence. The weather now is moileratiiig 
and the barometer is rising. It is rumored that damage amuunting to 
L100,OOO has been done at the dockyard alone. 

On Ireland and Boaz Islands everything is niore or less injured. The 
damage is roughly estimated at E10n,000. At Somerset all the 1)oatsand 
small craft were destroveil. trees demolished, and houses undated and 
otherwise damaged. At Prospect Camp the damage is estimated at 
23,000. 

More than half a mile of the causeway connecting the mainland with 
St. Georpes is totally destroyed. It will cost L13,OOO to repair it. News 
from St. Georges, received by a whaleboat, says serioup damage has been 
done there to trees, houses, etc. All  the boats have been destroyed or 
badly injured. . 

Reports from outlying parishes are slowly coming in. They all show 
that there has been great destruction of trees and serious injury to 
houses and other property. From what can be learned here there has 
been no loss of life. I t  is a curious coincidence that the great gale of 
1839 occurred on September 11 and 12 and this one was on September 
12 and 13. No correct estimate of the amount of damage to private 
property can at present be obtained, but it will be fully Xlll~l,00u. 
From prese reports received it appears that this hurricane 

advanced from Bermuda to the vicinity of the Newfoundland 
coast, where on the night of the 14th violent gales occurred 
which caused considerable damage to fishing craft and the 
loes of four lives. 


